We have performed a randomized comparison of two low-dose epidural regimens for analgesia in labour, differing only in the manner in which initial analgesia was established. In the epidural (EPI) group, 484 women received a loading dose of 20 ml of 0.1% bupivacaine with fentanyl 2 µg ml -1 . In the combined spinal-epidural (CSE) group, 524 women received a spinal injection of plain bupivacaine 2.5 mg with fentanyl 25 µg. In both groups, these initial doses were followed by 0.1% bupivacaine with fentanyl 2 µg ml -1 infused at a rate of 12 ml h -1 , with 20-ml top-ups for breakthrough pain. The groups were compared for midwife assessment of analgesic efficacy, delivery mode, patient assessments of first stage analgesia, second stage analgesia, overall analgesia, motor block and complications. Midwives, who were not blinded to the treatment groups, assessed 61.6% of CSE as providing 'excellent' analgesia compared with 56.4% of epidurals (Pϭ0.02). Patients assessed overall analgesia as 'excellent' in 74.8% of CSE compared with 71.7% of epidurals (Pϭ0.14). Other comparisons between groups revealed no differences. These findings may have been affected by an uneven distribution of multiparous women between the groups (25% in the EPI group and 34.2% in the CSE group; Pϭ0.002). However, subgroup analysis of primiparous and multiparous women did not alter the results. Combined spinal-epidural analgesia (CSE) has become fentanyl epidural recorded 'excellent satisfaction' (the best increasingly popular in recent years and has been adopted of a four-point descriptive scale). To obtain a difference of as the standard technique for pain relief in labour in some 20% in the percentage of women recording this score units. While the term CSE merely refers to routes of between the study groups, we needed to study 400 women administration, in the UK it has come to stand for a very to achieve a power of 0.9. Collis and colleagues 1 described particular regimen described by Collis and co-workers 1 an incidence of post-dural puncture headache (PDPH) of involving low-dose combinations of bupivacaine and 2.3% in their series of 300 CSE. To find a 50% reduction fentanyl. This technique has been shown to produce higher in PDPH would require more than 2500 women in each maternal satisfaction scores compared with epidurals using group, and more than 4000 in each group for a 50% 0.25% bupivacaine, 2 and allows ambulation in many increase. A statistically significant comparison of PDPH patients. However, similar results have been produced with rates between the two groups was clearly not feasible, but the epidural route alone using low-dose drug combinations, 3 by studying 1000 women it was felt that clinicians should begging the question as to the necessity of the intrathecal be able to make some judgement about the relative risk of component of the CSE. This question is particularly this complication. pertinent given the reports of meningitis associated with
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The study was approved by the Local Clinical Research CSE. 4 5 The CSE vs epidural debate continues because of (Ethics) Committee. Patient information sheets were the lack of data comparing equivalent dose regimens in distributed in antenatal clinics, parentcraft classes and all sufficient numbers to comment both on efficacy and com-delivery rooms. All women requesting epidural analgesia plications. We have performed such a study.
were considered eligible for the study, excluding those refusing consent or with allergies to any of the study drugs.
Patients and methods
The anaesthetist could also exclude patients for whom it was felt that one of the study techniques was clinically Our audit of 570 patients receiving epidurals before this study showed that 76% of women given a bupivacaine-inappropriate. After providing informed, written consent, analgesia. An infusion of this mixture was commenced immediately at 12 ml h -1 , from which top-ups of 20 ml
In second stage of labour 9 -were prescribed for breakthrough pain.
Rapid analgesia required 19 -Other -5
Those randomized to the CSE group received initial analgesia with a spinal injection of plain bupivacaine 2.5 mg with fentanyl 25 µg (total volume 1.5 ml) via a 27-gauge program generates epidural charts while simultaneously feeding a database. Assessment forms for the midwife to complete during labour and after delivery and for patient Table 4 . These have been paired into three clinically relevant follow-up are also produced automatically. These forms groupings in keeping with an earlier study; 6 there were no include subjective descriptive scoring scales designed by differences between groups. the program's authors. Assessment data are then added to Midwife assessments of analgesic efficacy showed a the database to complete a large data set for each patient, significantly greater number of 'excellent' assessments in including patient characteristics, procedural details, midwife the CSE group, but no difference in chi-square trend and follow-up assessments. In this study, the midwife and (Table 5 ). Patient assessments of pain relief performed by patient were not blinded to the procedure used, but follow-questionnaire on the day after delivery examined quality of up questions were performed the day after delivery by an analgesia in the first and second stages of labour, and anaesthetist unaware of the treatment group. The descriptive overall assessment of the epidural (Table 6) ; there were no scales for pain relief are shown in the appropriate result differences between groups. However, given the imbalance charts. Patient assessment of motor block was based on the in parity between groups, we also performed subgroup following question and descriptive scale: How did the analysis. The analgesic assessments of primiparous and epidural affect your ability to move? None-able to walk; multiparous women are compared in Tables 7 and 8 . These minimal-mobile in bed; moderate-required assistance to subgroups had similar patient characteristics (data not move in bed; marked-dependent on help to move in bed; shown) and there were no differences between the CSE and severe-just able to move legs; or complete-unable to EPI groups. move legs.
There were no differences in the incidence of re-sites, Data were collated using Microsoft Access version 2.0 technical failures, maternal dissatisfaction or blood patches and Excel version 5.0. Parametric data were compared between groups (Table 9 ). Morbidity reports (the last using two-sided, two sample t tests. Discrete data were field on the follow-up database) revealed one case of compared by chi-square and chi-square trend, with odds clinically significant hypotension in each group, but no ratios and confidence intervals calculated where appropriate. other important findings. PϽ0.05 was taken as significant. Statistical analysis was performed on SPSS version 6.0 for Windows.
Discussion
There are several aspects of our study design that warrant Results discussion. First, many of the outcomes were of a subjective nature and the wording of the descriptive scales could be Of the 1058 eligible patients for this study, 50 were withdrawn. Details of these patients are shown in Table 1 . improved. However, the fact that several large UK units use this program for clinical audit indicates that many The characteristics of the 1008 remaining patients are shown in Table 2 , with no differences between groups except for practitioners consider these outcomes of interest. In practice, patients seem very comfortable with the follow-up questionparity. There were no differences in the mode of delivery between groups (Table 3) . Patient assessment of motor naire and had no difficulty in making their choice from the descriptive scales. block using the six-point descriptive scale is shown in aware that many units are polarized into using either simple epidurals or combined spinal-epidurals as their standard technique, with doses fixed by clinical protocol. It was in this context that we wanted to make our comparisons. by epidural fentanyl have not been clinically apparent, and doses of 53-400 µg have been shown to be benign to the There are several points for discussion on the clinical procedures used in the study. We are aware that the epidural neonate in another very detailed study. 9 The infusion and top-up doses also exceeded those used in the CSE technique loading dose, infusion and top-up regimens used larger doses compared with many centres. These have been used of Collis and colleagues. 1 However, the aim of the study was not to evaluate the for several years in many thousands of patients in our city and have produced excellent audit results for patient specific CSE regimen of Collis and colleagues 1 but to assess any benefit of adding an intrathecal component to an satisfaction and complication rates. 8 Neonatal effects caused Table 7 Patient assessment by parity-primiparous women in the EPI and CSE groups (number (%)). **Includes fair, little and none; †includes uncomfortable and painful; ‡includes satisfactory, somewhat unsatisfactory and unsatisfactory. *Chi-square with 1 df. epidural technique. Therefore, it was necessary to modify is a primary goal, but it has already been shown in our unit that reduced motor block does not increase maternal the CSE regimen of Collis and colleagues 1 so that it was identical to the EPI group in every way except for satisfaction. 6 Infusions were commenced immediately after performing the spinal. Other authors have preferred to allow establishment of initial analgesia.
It was also decided not to use the needle-through-needle the spinal to begin to wear off, 2 7 with the first epidural top-up given by an anaesthetist. Not only would this have technique described by Collis and colleagues but to perform a separate needle technique. In most cases a single-shot made the CSE regimen fundamentally different from the epidural technique, but this practice increases workload and spinal is the quickest way to introduce analgesic drugs and requires no special equipment, such as extra long spinal is therefore unpopular with night duty trainees. We argue that the practice of beginning the epidural infusion immedineedles or 'double barrel' CSE needles. It has also been shown to have a lower failure rate than double needle ately not only succeeds in providing seamless analgesia between the spinal and epidural components, but is also techniques. 10 Another modification to the previously described CSE safe as long as the protocol is followed strictly. Even if the epidural catheter is in the intrathecal space, dense spinal technique was the practice of using epidural infusions rather than intermittent epidural top-ups. The former is our block develops slowly over several hours. This is easily detected by midwives trained to observe motor effects. Our preferred approach as our midwives perceive it to reduce peaks and troughs in analgesia and top-up requirements. protocol for epidural top-up instructs the midwife to give 20 ml of 0.1% bupivacaine and fentanyl in 5-ml increments Infusions are not recommended if minimizing motor block over 10 min, watching for changes in motor block or alternative. The fact that there were fewer multiparous women in the EPI group may therefore have distorted our hypotension. Intrathecal injection of the top-up mixture results. We tested this possibility by comparing subgroups therefore becomes apparent after approximately 10 ml.
of primiparous and multiparous women from the two An inadvertent i.v. catheter also becomes apparent without treatment groups and found that the results were the same. However, the two groups were significantly different in publication terms of parity. We have no explanation as to why this 9 Porter J, Bonello E, Reynolds F. Effect of epidural fentanyl on occurred, but it could introduce bias into the study. One neonatal respiration. Anesthesiology 1998; 89: [79] [80] [81] [82] [83] [84] [85] would expect a multiparous woman in advanced labour to 10 Lyons G, Macdonald R, Mikl B. Combined spinal/epidural benefit from the rapid analgesia offered by the CSE techanaesthesia for Caesarean section. Through the needle or separate spaces? Anaesthesia 1992; 47: [199] [200] [201] nique, and perhaps be less satisfied with the slower epidural
